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Description 

[0001] This invention relates to a powered medica- 
ment inhaler, and to the use thereof to fluidise powdered 
medicament. 5 
[0002] Pressurized inhalers for administering a me- 
tered dose of powdered medicament have long been 
known, but their use of chlorofluorocarbons as propel- 
lants is environmentally undesirable, and there is cur- 
rently a renewed interest in breath-actuated powder in- 10 
halation devices. 

[0003] There are many known devices for the self-ad- 
ministration of a powdered medicament by inhalation. 
These devices comprise an inhalation tube through 
which the patient inhales into his mouth or nose, and is 
means for releasing a dose of powder into the air stream 
so that it is carried in the air stream through the mouth 
and throat into the lungs. Some devices contain a store 
of powder and are arranged to release a metered dose 
each time the device is used. Others utilise frangible 20 
capsules which contain a unit dose of medicament. 
These devices usually also comprise some means for 
puncturing or breaking the capsule to release the con- 
tents. Examples of capsule-using devices are shown in 
GB-A-1561835, US-A-4889114 and US-A-3991761. 25 
[0004] In FR-A-2278352 there is described a dispens- 
er for powders comprising a tubular body having a 
downstream end for a person to draw air therethrough 
and an upstream end. Two diametrically opposed radial 
passages are provided in the tubular body for admitting 30 
a flow of air in response to the suction of a person in- 
haling through the downstream end of the tubular body. 
A capsule containing a powdered medicament is fixedly 
disposed in the tubular body between the upstream and 
downstream ends. The capsule includes at least one air 35 
entry hole and at least one air exit hole for drawing a 
second flow of air through the tubular body in response 
to the suction of a person inhaling through the down- 
stream end of the tubular body. 

[0005] Some capsule using devices have a low resist- 40 
ance to airflow and, as a result, during operation the 
powder tends to be administered too quickly and all at 
once. With the airflow saturated with powder, a consid- 
erable quantity of the powder can impinge in the mouth 
and throat, where it serves no beneficial therapeutic ef- *s 
feet; indeed, the chief objective of the device, from the 
therapeutical aspect, is the maximization of the quantity 
of powder that reaches the lungs, a concern which until 
recently had remained secondary. 
[0006] Whilst many known powder devices have so 
proved reasonably satisfactory in practice, they all have 
the disadvantage that the user has no simple means of 
knowing, during use, whether the full dose of medica- 
ment has actually been administered. Thus, in the com- 
mercially available known devices, the powder dose to 55 
be administered is hidden within the device so that at 
the time of inhalation the user cannot be certain that it 
has all been released and inhaled. Furthermore, in 
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some known devices there is a visible build-up over a 
period of use of a powder deposit in the device, requiring 
frequent cleaning. A further disadvantage of some 
known powder devices is their mechanical complexity, 
resulting in an increased production cost and difficult as- 
sembly. 

[0007] We have devised a method for f luidising a pow- 
dered medicament for inhalation and an inhalation de- 
vice, which can be simple to operate and therapeutically 
efficient, and in a preferred embodiment, can give the 
user clear evidence of effective release of capsule con- 
tents during the inhalation process. 
[0008] According to one aspect of the present inven- 
tion, there is provided a powdered medicament inhaler, 
comprising: an inhalation tube having a first, down- 
stream end for a person to draw air therethrough and a 
second, upstream end; an air inlet in the inhalation tube 
for admitting a first flow of air in response to the suction 
of a person inhaling through the first end of the inhalation 
tube; a medicament chamber, for holding a quantity of 
medicament in the form of a powder, the medicament 
chamber being disposed in the inhalation tube upstream 
of the first end; wherein the medicament chamber in- 
cludes at least one air entry hole and at least one air exit 
hole for drawing a second flow of air through said med- 
icament chamber in response to the suction of a person 
inhaling through the first end of the inhalation tube, char- 
acterised in that: the area of the air inlet, the area of the 
air entry hole or holes and the area of the air exit hole 
or holes are configured such that, when air is drawn 
through the inhaler, the first flow of air is greater than 
the second flow of air; and the area of the air entry hole 
or holes is smaller than the area of the air exit hole or 
holes, such that powder inside the medicament holder 
fluidises when air is drawn through the capsule from the 
air inlet hole or holes to the air exit hole or holes. 
[0009] We have found that this simple construction 
can give excellent fluidisation of powder inside the 
chamber and excellent flow of powder directly through 
the tube, mouth and throat into the lungs. We have also 
found that this fluidisation is important to provoke the 
dispersion of powder agglomerates into the desired fine 
particles. Furthermore, by careful selection and control 
of the airflow permitted through the chamber, the device 
can be tuned to suit different users and/or different med- 
icaments. 

[0010] The chamber for containing the powdered 
medicament can, for example, be constructed integrally 
with the tube, or it may be a separate unit receivable or 
connectable to the tube. The chamber can include a 
dose providing means for supplying a unit dose of med- 
icament to the chamber ready for inhalation . Alternative- 
ly, and in accordance with a preferred aspect of this in- 
vention, the chamber comprises a capsule which may 
be conventional apart from the provision therein of holes 
for the airflow therethrough. The invention will hereafter 
be described mainly with reference to its use of a cap- 
sule chamber but it is to be understood that the invention 
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is not limited to the use of a capsule. 
[001 1 ] In use of an inhaler of the invention, air is drawn 
through the capsule or other chamber to fluidise ("aer- 
osolise") the powder therein. The air entry holes in the 
chamber should be of a size small enough to severely 
restrict the admission of air into the chamber, when com- 
pared to the main airflow created by the user inhaling 
through the device. This causes a low pressure area in- 
side the chamber in front of the air entry holes, causing 
the powder to move at first toward that area, from which 
it is then fluidised and transported in the opposite direc- 
tion, toward the air exit holes and into the tube. The aer- 
osol so generated is then diluted by admission of air into 
the inhalation tube, downstream of the chamber via one 
or more air inlets, so assisting the delivery of the powder 
to the lungs. 

[0012] In a very simple and elementary form, the in- 
halation tube comprises a simple tube one end of which 
is receivable in the user's mouth (or nostril) and the other 
end of which is sized to receive in friction fit a gelatin or 
plastic capsule containing the medicament. 
[0013] The air inlet is disposed between the capsule 
and the mouth end of the tube. The capsule has the air 
entry hole or holes at its outer end, and air exit hole or 
holes at its inner end to release the powder into the in- 
halation tube during use of the device. The capsule can 
be visible during use of the device so that the user can 
see the aerosol isation of the powder therein and be as- 
sured as to its substantially complete emptying into the 
inhalation tube. 

[0014] It will be appreciated that, unlike certain prior 
devices where powder capsules have been used, the 
capsule in the present invention is neither made to ro- 
tate, to vibrate or to be twisted open. Here, the only 
movement present is that of the powder within the cap- 
sule, which passes through the inhalation tube to the 
lungs. 

[0015] The inhalation tube is provided with one or 
more air inlets to provide a supply of air into the tube 
downstream of the chamber. We prefer to provide such 
inlets close to the end of the chamber. In one construc- 
tion, the inlet(s) can be around the periphery of the 
chamber but more usually they will be slightly spaced 
downstream of the chamber. The size of the air inlet(s) 
will depend on the overall construction of the device as 
will be more fully described hereafter. 
[0016] The inhalation tube itself can be, for example, 
a straw or the like, or it can be a flexible or rigid plastics 
or other tube. It can be disposable (for once-only use) 
or it can be made for continued use, the used capsule 
shell (or other chamber) being removed after each use. 
The nature of the tube is not critical except for the pro- 
vision of the air inlet(s) and for the provision of a struc- 
ture capable of having the medicament chamber fixed 
thereto. 

[0017] The inhalation tube is arranged so that, when 
a capsule is located therein, the through-bore of the in- 
halation tube is blocked by the capsule. The seal need 



not be perfect and, indeed, in one arrangement de- 
scribed an air inlet passage is provided between the pe- 
riphery of the capsule and the tube. However, generally 
the capsule will be a tight friction fit in the bore of the 

5 tube to substantially occlude it. In this way, during use 
of the device, most of the inhaled air is supplied by the 
air inlet(s) with only a small quantity being admitted 
through the capsule holes. In a simple arrangement, the 
medicament chamber may be received in an appropri- 

10 ately dimensioned inside end of the inhalation tube. In 
other more complex arrangements, the medicament 
chamber may be received in a separate unit attachable 
to the inhalation tube as desired. 
[0018] In one particular aspect of the invention, the 

15 powdered medicament inhaler of the present invention 
is for use with standard (or specially made) convention- 
al-type capsules containing unit doses of medicament, 
and the invention will hereafter be so described. As stat- 
ed previously, it is possible, however, to use other forms 

20 of chamber for housing unit doses of medicament to 
achieve essentially the same effect as with the cap- 
sules. 

[0019] The capsules for use in the inhalers of the in- 
vention must be punctured before use so as to allow an 

25 air flow therethrough. To achieve this, one or more holes 
are formed in the capsules. In a preferred arrangement, 
the holes are formed at each of the ends of the capsule, 
but other arrangements are possible. When the capsule 
is located in the inhalation tube the air exit hole or holes 

30 open into the inhalation tube and the air entry hole or 
holes open to an air supply. We have observed that 
small air entry holes, of a diameter of less than 1 mm, 
provide for the best swirl of product inside the capsule. 
With less restricted air entry holes, the powder may exit 

35 the capsule in too short a time to be properly diluted by 
the air entering through the tube inlets, or may even fail 
completely to be suspended as an aerosol. The exit and 
entry holes may be of the same or different sizes, and 
there may be the same or different numbers of each. In 

40 general, we prefer that the total area of the exit holes be 
from 50% greater than to three times greater than the 
total area of the entry holes. However, the optimum ar- 
rangement can be determined by routine trial and ex- 
periment. Instead of using capsules which have different 

45 puncture areas at each end, it is possible to use cap- 
sules equally punctured at each end, but to restrict air 
supply to the air entry holes of the capsule through the 
use of a similarly pierced cover or cap fitted over the air 
entry side of the capsule. 

so [0020] The passage of air through the punctured cap- 
sule fluidises the powder therein, and causes it to be 
finely suspended. The turbulence is visible through the 
clear wall of the capsule, and the user simply inhales for 
as long as powder is visible in the capsule. Because of 

ss the restricted admission of air into the capsule, and re- 
sulting limited supply out of it, the delivery of powder 
from the capsule can be kept desirably slow. The slow- 
ness of the emptying of the powder is a highly desirable 
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feature of this device, as it permits to match the time it 
takes to empty the capsule with the time it takes to fill 
the user's lungs. This causes the powder to be finely 
dispersed and transported by air flow, reducing the 
quantity of powder becoming stuck in the user's mouth 
or throat, and increasing the proportion which reaches 
the lungs. 

[0021] In general, most of the air inhaled will enter the 
inhalation tube via the air inlet(s) therein, the proportion 
reaching 80%, or more in certain cases. The remainder 
comes through the capsule and, in so doing, entrains 
the powder therein. In any particular case, routine trial 
and experiment will reveal the optimum arrangement for 
air flows, to achieve the desired effects. One feature 
which can be achieved in the devices of the invention is 
a level of resistance to air flow which makes the device 
comfortable for the user by reducing the effort required 
to empty the capsule. 

[0022] The role of air passages in the device is impor- 
tant. In the following description, the capsule holes are 
assumed to have all the same diameter, so that a vari- 
ation in the number of holes results in a proportionate 
and measurable change in their total surface area. 
[0023] We have found that by having fewer entry 
holes than exit holes in the capsule, it is possible to slow 
down the rate at which the powder is drawn out of the 
capsule. All other things being equal, the fewer the 
number of air entry holes in the capsule, the slower the 
release of the powder into the tube and thence through 
the mouth and into the lungs. 
[0024] Conversely, by having air inlet(s) on the tube, 
the total surface area of which can be, for example, 2 to 
1 2 times that of the capsule air entry holes, it is possible 
to regulate the resistance of the device to the passage 
of air. All other things being equal, the greater the area 
of the air inlet(s) on the tube, the greater the quantity of 
air entering the tube and the greater its powder entrap- 
ment capability. 

[0025] We have also found that by varying the number 
and combination of air entry and exit holes on the cap- 
sule, it is possible to regulate the operation of the device, 
filled with powders of different particle sizes. Generally, 
powders with a smaller particle size will require a smaller 
total area of entry and exit air holes, than powders with 
a greater particle size, to achieve the same emptying of 
the capsule in the same period of time. 
[0026] Consequently, by experimentally varying the 
surface area and number of air passages, different em- 
bodiments of this invention can be optimized to suit the 
needs of users with different inhalation abilities, such as 
children, adults or the elderly, as well as the require- 
ments of powder with different particle sizes and aero- 
dynamic properties. 

[0027] Thus the existence of various inlets and holes 
provides for different conditions throughout the device. 
Within the capsule, the restricted admission of air caus- 
es a low pressure area and high air resistance, leading 
to a fluidisation of the powder, finely suspending it. In 
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the tube, the low air resistance caused by more air being 
drawn through the air inlets results in a more comforta- 
ble use to the patient as well as a high powder entrap- 
ment capacity. The embodiment of this invention com- 
5 bines the benefits of both low air resistance overall and 
high air resistance in the capsule, with none of their re- 
spective disadvantages. 

[0028] The provision of holes in the capsules to ena- 
ble the airflow therethrough can be effected in any suit- 
10 able way. For examples, needles can be used to form 
the holes, but we prefer to puncture the capsules with 
the cutting edge such as a knife blade. In this way, the 
risk of the puncturing action producing gelatine debris 
is reduced and control of the size of the cuts enables 
is the airflow to be controlled. Furthermore, we have found 
that spillage of the powder contents from the capsule 
can be practically nil when the holes are formed by cut- 
ting whereas powder loss can sometimes occur when 
holes are formed using needles. We have referred 
above to the use of small entry holes of less than 1 mm. 
Holes produced by cutting are of an oblong shape, with 
the cut having a width at its widest point of typically 0.5 
mm and a length of 3 to 5 mm. 
[0029] The device of the invention can include a 
means for puncturing the pre-filled capsules, and this 
may form an integral part of the device or it may be a 
separate unit. Known such devices normally comprise 
one or more needles arranged to pierce the capsule. A 
preferred device for use in the present invention would 
provide a larger area of puncture in one region of the 
capsule than in another region. Where, in accordance 
with a preferred feature of the invention, the holes are 
formed by cutting, cutting blades can be provided to 
form cuts in, for example, each end of the capsule as 
desired. In one preferred arrangement, the chamber is 
received in a barrel member including an elongate con- 
tainer for housing a single capsule, and knife members 
are provided to form cuts in each end of the capsule by 
relative movement between the capsule and the blades. 
[0030] Alternatively, holes can be pre-formed in the 
capsules, the holes being temporarily covered to pre- 
vent premature loss of powder therefrom. When it is de- 
sired to use a capsule, the temporary cover (e.g. adhe- 
sive film) can be removed. In one particular embodi- 
ment, a capsule (or capsule-like chamber) is provided 
at one end of an inhalation tube, the outer holes of the 
capsule being temporarily covered with peelable film 
and the inner holes also temporarily covered. Then, im- 
mediately prior to use, the covers are removed. 
[0031 ] In the preferred devices of the invention, where 
a capsule containing a unit dose is used, there is no 
shaking or vibration required to empty the contents. This 
contrasts with many prior art devices. In the present in- 
vention, the powder is removed by the unique air flow 
arrangements in the device. In operation the powder 
contents of a capsule form a "dancing cloud" as they are 
air-borne. The capsule itself remains substantially mo- 
tionless during inhalation. 
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[0032] In order that the invention may be more fully 
understood, reference is made to the accompanying 
drawings, wherein: 

Fig. 1 is a longitudinal section of a first embodiment 
of device of the invention; 
Fig. 2 is a longitudinal section of a second embod- 
iment of device of the invention; 
Fig. 3 is a longitudinal section of a third embodiment 
of device of the invention; 
Fig. 4 is a front elevation of an embodiment of cap- 
sule; 

Fig. 5 is a rear elevation of the capsule of Fig. 4. 
Fig. 6 is a side elevation of a fourth embodiment of 
a device of the invention; 

Fig. 7 is an "exploded" view of the components of 
the device of figure 6 (also with a cap); 
Fig. 8 is a detail section along the axis of bore 120, 
showing a capsule positioned in the device of Fig. 
7, ready for inhalation. 

[0033] Referring to the drawings, in which like numer- 
als indicate like parts, there is shown an inhalation tube 
1 , having an end 2 to be received in the user's mouth, 
and a remote end 3. 

[0034] In Fig. 1, a gelatin capsule 4 is snugly fitting 
and held in remote end 3 of tube 1 . Near the inner end 
5 of capsule 4 are two air-inlet orifices 6 in the tube 1 . 
[0035] Capsule 4 is a conventional capsule of two 
parts with rounded ends 5 and 5a. Outer end 5a has two 
holes 7 therein and inner end 5 has four holes 8 therein 
- (see also Figs. 4 and 5). The holes are the same size 
(although they need not be). For a standard no. 4 cap- 
sule (14 mm x 5mm), the hole size can be 0.65mm di- 
ameter for example. The capsule 4 contains a dose (9) 
of medicament, either pure or mixed in a carrier powder. 
The powder should preferably not fill more than about 
1 0%. of the volume of the capsule, to provide adequate 
space for aerosolisation of the powder during use. 
[0036] Fig. 2 differs from Fig. 1 in that a cover 20 is 
provided over the outer end 5a of capsule 4, which end 
may have the same number of holes 1 0 therein as inner 
end 5. Cover 20 has a restricted air orifice 21 . 
[0037] Fig. 3 differs from Fig. 1 in that air inlets 6 have 
been omitted and, instead, inner radial fins 30 are pro- 
vided at end 3 of tube 1 to hold the capsule 4 spaced 
from the inner wall of the tube and so provide air inlet 
passages between the periphery of the capsule 4 and 
the tube 1 . 

[0038] Figs. 6 to 8 illustrate a fourth embodiment of 
inhaler of the invention. In these Figs., like numerals in- 
dicate like parts. 

[0039] Fig. 6 shows the inhaler 70 comprising a cap- 
sule reservoir cap 71 , a rotatable barrel member 72 and 
mouthpiece member 73. Mouthpiece member 73 in- 
cludes a capsule ejection orifice 74 and an inhalation 
orifice 75. Barrel member 72 includes a series of exter- 
nal ribs 76 for improved manual grip. 
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[0040] Fig. 7 is an "exploded" view of the inhaler of 
Fig. 6 showing its components. Capsule reservoir cap 

71 comprises a cylindrical cap member closed at one 
end 80, the other end 81 being open and containing in- 

5 ternally thereof short screw-threads 82. Reservoir sup- 
port body 83 is of circular cross-section and includes a 
series of short screw-threads 84 on the periphery there- 
of for mating engagement with threads 82 on reservoir 
cap 71. Support body 83 is formed on its forward face 
10 89 with an axial hole 85 keyed to receive one end of axle 
86. Offset from axial hole 85 is a through-bore 87 open- 
ing in an upstanding cylindrical sleeve on rear face 90. 
Receivable in sleeve 88 is a cylinder 91 having a supply 
of capsules 92, stacked endwise. 
[0041] Support member 83 also has two other up- 
standing cylindrical sleeves 93, 94 on its rear face 90, 
which receive and close the ends of spare capsule sup- 
ply cylinders 95, 96. Mounted on front face 89 of support 
83 is a cutting blade 97 projecting perpendicular to the 
face 89. Also on face 89 is an ejector ramp projection 
150. 

[0042] Barrel member 72 has an axial bore 100 in 
which is received axle 86 about which barrel member 

72 is rotatable. Barrel 72 has an offset through-bore 101 
which constitutes a container for receiving a capsule in 
use of the device. Around the periphery of cylindrical 
barrel 72 are external ribs 76. Each end face 102, 103 
of the barrel has a peripheral upstanding wall 104, 105 
of a height slightly greater than the projecting length of 
blades 97, 110 so that the blades do not engage the re- 
spective end faces 102, 103 of the barrel member. 
[0043] Blade support member 111 is of a circular 
shape and has an axial bore keyed to one end of the 
axle 86. The member 111 has a first through bore 112 
and a second through bore 1 1 3. Projecting from member 
111 towards barrel member 72 is a knife 110. Member 
111 has two air inlets (not shown in Fig. 7; see Fig. 8), 
which are straight bores perpendicular to the axis of first 
through bore 112. 

[0044] Mouthpiece 73 is joined face to face to support 
member 111. Mouthpiece 73 has a first through bore 1 20 
which constitutes an inhalation tube terminating at inha- 
lation orifice 75 and a second through bore 121 which 
is a used capsule ejection bore, and terminates at cap- 
sule ejection orifice 74. 

[0045] A cap 1 30 can be provided to cover the mouth- 
piece 73 when the device is not in use, the cap including 
a pocket clip 131. 

[0046] The assembly and operation of the device are 
as follows. Cylinder 91 containing a supply of powder 
containing capsules 92 is located in sleeve 88 and a 
capsule moves under gravity into bore 87 of body 83. 
Barrel 72 is rotated with respect to supports 83 and 111, 
about axle 86, to bring bore 101 into line with bore 87. 
The capsule enters and is fully received into the barrel 
member. The capsule is slightly longer than the distance 
between the end faces 102, 103 of the barrel member, 
as a result of which the opposed ends of the capsule 
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project beyond the said end faces 102, 103. 
[0047] The barrel has a ratchet (or other device) as- 
sociated therewith whereby it can be rotated about axle 
86 in one direction only and in stepwise motion. The 
ratchet is not shown. The barrel is now rotated and this 
brings each projecting end of the capsule, in turn, into 
engagement with a respective knife member 97, 110. 
The ends of the capsule are thus slit (see slits 1 40, 1 41 
in Fig. 8). 

[0048] The barrel is now advanced further, to bring the 
capsule into alignment with bore 1 1 2 of support 111. The 
unit is now ready for inhalation. The user inserts the end 
of the mouthpiece 73 into their mouth and inhales. Air 
is drawn through inhalation tube 120 and bore 112 and 
thus through bore 101 in barrel 72. The suction draws 
the capsule forward to enter bore 1 1 2 and engage close- 
ly the end of bore 120 (see Fig. 8). To facilitate seating 
of the end of the capsule in bore 1 20, the end of the bore 
can be flared at 142 (Fig. 8). 

[0049] The air flowing through the mouthpiece enters 
the device primarily through the path of least resistance, 
which is through air inlets 143 but also, in a smaller 
amount, through the slits in the capsule. Thus air is 
drawn through the capsule entering at slit 140 and exit- 
ing with the entrained powder at slit 141, for passage 
via bore 1 1 2, where a considerable amount of air is ad- 
mitted through inlets 143. The air flow entraining the 
powder now enters bore 1 20 of the mouthpiece for pas- 
sage into the user's mouth. As barrel 72 is transparent, 
the user can repeat the inhalation operation for as long 
as powder remains visible inside the capsule. 
[0050] Finally, after the contents of the capsule have 
been inhaled and the suction has stopped, the empty 
capsule falls away from the flared end of bore 120 into 
the barrel bore 1 01 . The barrel then continues to be ro- 
tated in the same direction as before to bring the cap- 
sule, still in bore 101 into line with the ejection bore 113. 
Simultaneously, the rearward end of the capsule is en- 
gaged by ejector ramp projection 1 50 which pushes the 
spent capsule out of ejection orifice 74. Barrel 72 is now 
rotated to bring the empty bore 101 into registry with 
bore 87 to receive another capsule from reservoir cylin- 
der 91 . When cylinder is empty, cap 71 is removed and 
tube 91 is replaced by one of cylinders 95, 96. 
[0051] The device in Fig. 7 relies on gravity for loading 
and ejecting capsules; therefore these operations have 
to be conducted with the device held close to the verti- 
cal. The operations of cutting the capsule and inhaling 
it can be done with the device held in any position. 



Claims 

1 . A powdered medicament inhaler, comprising: an in- 
halation tube (1 ) having a first, downstream end (2) 
for a person to draw air therethrough and a second, 
upstream end (3); an air inlet (6) in the inhalation 
tube (1) for admitting a first flow of air in response 
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to the suction of a person inhaling through the first 
end (2) of the inhalation tube (1); a medicament 
chamber (4), for holding a quantity of medicament 
in the form of a powder (9), the medicament cham- 
5 ber (4) being disposed in the inhalation tube (1 ) up- 
stream of the first end (2); wherein the medicament 
chamber (4) includes at least one air entry hole (7) 
and at least one air exit hole (8) for drawing a sec- 
ond flow of air through said medicament chamber 
10 (4) in response to the suction of a person inhaling 
through the first end (2) of the inhalation tube (1), 
characterised in that: the area of the air inlet (6), the 
area of the air entry hole or holes (7) and the area 
of the air exit hole or holes (8) are configured such 
'5 that, when air is drawn through the inhaler, the first 
flow of air is greater than the second flow of air; and 
the area of the air entry hole or holes (7) is smaller 
than the area of the air exit hole or holes (8), such 
that powder inside the medicament chamber (4) flu- 
20 idises when air is drawn therethrough from the air 
entry hole or holes (7) to the air exit hole or holes (8). 

2. An inhaler according to claim 1 , wherein said med- 
icament chamber (4) is defined in said inhalation 

25 tube (1) adjacent said second end (3). 

3. An inhaler according to claim 1 or 2, wherein said 
medicament chamber (4) comprises a capsule (4). 

30 4. An inhaler according to claim 3, wherein there is 
more than one air entry hole (7) and there is more 
than one air exit hole (8). 

5. An inhaler according to claim 3 or 4, wherein second 
35 end (3) of the inhalation tube (1 ) is internally dimen- 
sioned to receive the capsule (4) in close friction fit. 

6. An inhaler according to claim 3, 4 or 5, which further 
comprises a reservoir (91) for containing a supply 

to of said capsules (4), and means for supplying a cap- 
sule (4) from said reservoir (91) to said inhalation 
tube (1). 

7. An inhaler according to claim 6, wherein one end of 
45 the capsule (4) is located in close contact with the 

second end (3) of the inhalation tube (1 ) by the force 
of the suction of the person inhaling through the 
tube(1). 

so 8. An inhaler according to claim 6 or 7, which further 
comprises a knife means (110) and means for mov- 
ing said capsule (4) relative to said knife means 
(110) to form the or each air entry hole (7) and the 
or each air exit hole (8) in said capsule (4). 

55 

9. An inhaler according to any preceding claim, where- 
in, during use, the movement of the powder (9) in 
the capsule (4) is visible to the user through the cap- 
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sule wall. 

10. An inhaler according to any preceding claim, where- 
in the total area of said air inlet (6), said air entry 
hole or holes (7) and said air exit hole or holes (8) 
is configured such that, when air is drawn through 
the inhaler, said first flow of air comprises at least 
80% of the total flow of air passing through the in- 
haler. 

11 . An inhaler according to any preceding claim, where- 
in the area of the air inlet (6) is 2 to 12 times the 
area of the air entry hole or holes (7). 

12. An inhaler according to any preceding claim, where- 
in the area of the air exit hole or holes (7) is 1 .5 to 
3.0 times greater than the area of the air entry hole 
or holes (8). 



Patentanspriiche 

1. Pulvermedikamenteninhalator, umfassend: eine In- 
halationsrohre (1) mit einem ersten hinteren Ende 
(2), durch das eine Person Luft zieht, und einem 
zweiten vorderen Ende(3); einen Lufteingang (6) in 
der Inhalationsrohre (1), urn einen ersten Luftstrom 
als Reaktion auf das Ansaugen durch eine Person 
einzulassen, die durch das erste Ende (2) der Inha- 
lationsrohre (1) inhaliert; eine Medikamentenkam- 
mer (4) fur die Aufbewahrung einer Medikamenten- 
menge in der Form eines Pulvers (9), wobei sich die 
Medikamentenkammer (4) in der Inhalationsrohre 
(1 ) vor dem ersten Ende (2) befindet; wobei die Me- 
dikamentenkammer (4) wenigstens ein Lufteintritts- 
loch (7) und wenigstens ein Luftaustrittsloch (8) be- 
inhaltet, urn einen zweiten Luftstrom durch die ge- 
nannte Medikamentenkammer (4) als Reaktion auf 
das Ansaugen durch eine Person zu Ziehen, die 
durch das erste Ende (2) der Inhalationsrohre (1) 
inhaliert, dadurch gekennzeichnet, daG der Bereich 
des Lufteingangs (6), der Bereich des Lufteintritts- 
lochs bzw. der Lufteintrittslocher (7) und der Be- 
reich des Luftaustrittslochs bzw. der Luftaustrittslo- 
cher (8) so konfiguriert sind, da3, wenn Luft durch 
den Inhalator gezogen wird, der erste Luftstrom 
groBer ist als der zweite Luftstrom; und der Bereich 
des Lufteintrittslochs bzw. der Lufteintrittslocher (7) 
kleiner ist als der Bereich des Luftaustrittslochs 
bzw. der Luftaustrittsloch er (8), so daf3 Pulver in der 
Medikamentenkammer (4) fluidisiert, wenn Luft von 
dem Lufteintrittsloch bzw. den Lufteintrittslochern 
(7) zu dem Luftaustrittsloch bzw. den Luftaustritts- 
lochern (8) durchgezogen wird. 

2. Inhalator nach Anspruch 1 , bei dem die genannte 
Medikamentenkammer (4) in der genannten Inha- 
lationsrohre (1 ) neben dem genannten zweiten En- 



de (3) definiert ist. 

3. Inhalator nach Anspruch 1 oder 2, bei dem die ge- 
nannte Medikamentenkammer (4) eine Kapsel (4) 

5 umfaBt. 

4. Inhalator nach Anspruch 3, bei dem mehr als ein 
Lufteintrittsloch (7) und mehr als ein Luftaustritts- 
loch (8) vorhanden sind. 

10 

5. Inhalator nach Anspruch 3 Oder 4, bei dem das 
zweite Ende (3) der Inhalationsrohre (1) innen so 
bemessen ist, daB es die Kapsel (4) in engem Rei- 
bungssitz aufnimmt. 

15 

6. Inhalator nach Anspruch 3, 4 oder 5, der ferner ein 
Reservoir (91) fur die Aufnahme eines Vorrats der 
genannten Kapseln (4) und ein Mittel zum Zufuhren 
einer Kapsel (4) von dem genannten Reservoir (91 ) 

20 zu der genannten Inhalationsrohre (1 ) umfaBt. 

7. Inhalator nach Anspruch 6, bei dem sich ein Ende 
der Kapsel (4) durch die Saugkraft der durch die 
Rohre (1) inhalierenden Person im engen Kontakt 

25 mit dem zweiten Ende (3) der Inhalationsrohre (1) 
befindet. 

8. Inhalator nach Anspruch 6 oder 7, der ferner ein 
Messer (110) und ein Mittel zum Bewegen der ge- 

30 nannten Kapsel (4) relativ zu dem genannten Mes- 
ser (110) umfaBt, urn das oder jedes Lufteintritts- 
loch (7) und das oder jedes Luftaustrittsloch (8) in 
der genannten Kapsel (4) zu bilden. 

35 9. Inhalator nach einem der vorherigen Anspruche, 
bei dem die Bewegung des Pulvers (9) in der Kapsel 
(4) wahrend des Gebrauchs fur den Benutzer durch 
die Kapselwand sichtbar ist. 

^0 10. Inhalator nach einem der vorherigen Anspruche, 
bei dem der Gesamtbereich des genannten Luftein- 
gangs (6), des/der genannten Lufteintrittslochs 
bzw. -locher (7) und des/der genannten Luftaus- 
trittslochs bzw. -locher (8) so konfiguriert ist, daB, 

45 wenn Luft durch den Inhalator gezogen wird, der 
genannte erste Luftstrom wenigstens 80% des ge- 
samten Luftstroms durch den Inhalator ausmacht. 

11. Inhalator nach einem der vorherigen Anspruche, 
so bei dem der Bereich des Lufteingangs (6) das 2 bis 

12fache des Bereichs des/der Lufteintrittslochs 
bzw. -locher (7) betragt. 

12. Inhalator nach einem der vorherigen Anspruche, 
55 bei dem der Bereich des/der Luftaustrittslochs bzw. 

-locher (7) 1 ,5 bis 3,0 mal groBer ist als der Bereich 
des/der Lufteintrittslochs bzw. -locher (8). 
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Revendications 

1 . Un appareil pour inhaler des medicaments sous for- 
me de poudre, englobant : un tube d'inhalation (1 ) 
ayant une premiere extremite aval (2) pour permet- s 
tre a une person ne d'attirer de I'air a travers, et une 
seconde extremite amont (3) ; une admission d'air 

(6) dans le tube d'inhalation (1) pour admettre un 
premier debit d'air en reponse a Inspiration d'une 
personne inhalant a travers la premiere extremite io 
(2) du tube d'inhalation (1) ; une chambre a medi- 
cament (4) pour conserver une quantite de medica- 
ment sous forme d'une poudre (9), la chambre a 
medicament (4) etant disposee dans le tube d'inha- 
lation (1 ) en amont de la premiere extremite (2) ; is 
dans lequel la chambre a medicament (4) comporte 
au moins un trou d'entree d'air (7) et au moins un 
trou de sortie d'air (8) pour prelever un second debit 
d'air a travers ladite chambre a medicament (4) en 
reponse a I'aspiration d'une personne qui inhale a 20 
travers la premiere extremite (2) du tube d'inhala- 
tion (1 ), caracterise en ce que : la superficie de I'ad- 
mission d'air (6), la superficie du trou ou des trous 
d'entree d'air (7) et la superficie du trou ou des trous 
de sortie d'air (8) sont configurees de facon telle 25 
que, lorsque de I'air est attire a travers I'inhalateur, 
le premier debit d'air est plus grand que le second 
debit d'air ; et la superficie du trou ou des trous d'en- 
tree d'air (7) est plus petite que la superficie du trou 
ou des trous de sortie d'air (8), de facon telle que la 30 
poudre qui se trouve a I'interieur de la chambre a 
medicament (4) se fluidifie lorsque de I'air est attire 
a travers elle depuis le trou ou les trous d'entree 
d'air (7) vers le trou ou les trous de sortie d'air (8). 

35 

2. Un inhalateur selon la revendication 1 , dans lequel 
ladite chambre a medicament (4) est delimitee dans 
ledit tube d'inhalation (1 ) adjacent a ladite seconde 
extremite (3). 

40 

3. Un inhalateur selon la revendication 1 ou 2, dans 
lequel ladite chambre a medicament (4) se compo- 
se d'une capsule (4). 

4. Un inhalateur selon la revendication 3, dans lequel 45 
il existe plus d'un trou d'entree d'air (7) et plus d'un 
trou de sortie d'air (8). 

5. Un inhalateur selon fa revendication 3 ou 4, dans 
lequel ladite seconde extremite (3) du tube d'inha- so 
lation (1) est dimensionnee interieurement pour re- 
cevoir la capsule (4) en ajustement serre\ 

6. Un inhalateur selon la revendication 3, 4 ou 5, qui 
englobe de plus un reservoir (91 ) pour contenir une 55 
charge desdites capsules (4), et des moyens de 
fourniture d'une capsule (4) depuis ledit reservoir 
(91) vers ledit tube d'inhalation (1). 



7. Un inhalateur selon la revendication 6, dans lequel 
une extremite de la capsule (4) est placee en etroit 
contact avec ia seconde extremite (3) du tube d'in- 
halation (1 ) par la force de I'aspiration de la person- 
ne qui inhale a travers le tube (1). 

8. Un inhalateur selon la revendication 6 ou 7, qui en- 
globe de plus une lame (110) et un moyen de de- 
placement de ladite capsule (4) relativement a ladi- 
te lame (110) pour former le trou d'entree d'air ou 
chaque trou d'entree d'air (7) et le trou de sortie d'air 
ou chaque trou de sortie d'air (8) dans ladite capsule 
(4). 

9. Un inhalateur selon Tune quelconque des revendi- 
cations precedentes dans lequel, pendant I'emploi, 
le mouvement de la poudre (9) dans la capsule (4) 
est vu par I'utilisateur a travers la paroi de la cap- 
sule. 

10. Un inhalateur selon Tune quelconque des revendi- 
cations precedentes, dans lequel la superficie tota- 
le de ladite admission d'air (6), dudit/desdits trou(s) 
d'entree (7) et dudit/desdits trou(s) de sortie d'air 
(8) est configuree de facon telle que, lorsque de I'air 
est aspir§ a travers I'inhalateur, ledit premier debit 
d'air englobe au moins 80% du debit d'air total qui 
traverse I'inhalateur. 

11. Un inhalateur selon Tune quelconque des revendi- 
cations precedentes, dans lequel la superficie de 
I'admission d'air (6) est 2 a 1 2 fois plus grande que 
la superficie du trou ou des trous d'entree d'air (7). 

12. Un inhalateur selon Tune quelconque des revendi- 
cations precedentes, dans lequel la superficie du 
trou ou des trous de sortie d'air (7) est de 1 ,5 a 3,0 
fois plus grande que la superficie du trou ou des 
trous d'entree d'air (8). 
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